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ABSTRACT 
 
The papaya seed ethanol extract is rich in antioxidant ingredients, such as flavonoids and phenolic 
acids. One of the main factors causing chronic inflammatory in periodontitis is oxidative stress. 
Administration of papaya seed extract is assumed to increase the number of rat osteoblast cells induced 
periodontitis. This research was conducted to analyze the effect of papaya seed extract on osteoblasts cells 
of rat induced periodontitis. This research represented an experimental laboratory-based investigation 
involving 35 rats of the Rattus norvegicus strain divided into 5 treatment groups (K, P1, P2, P3, P4). Control 
group (K) was not induced by periodontitis and was not given an extract, while group P induced 
periodontitis using LPS Phorphyromonas gingivalis (P.gingivalis) for 7 days and continued wire mesh 
installation around the mandibular incisors in the form of number “8” for 7 days. P1 group was given feed 
only without extract, while the rest were given extract of 200 mg/kgBB, 300mg/kgBB, and 400mg/kgBB. 
The data obtained were analyzed with a one-way ANOVA test. The results showed that the average number 
of osteoblasts varied significantly between the groups. There was an increase in the average number of 
osteoblast cells in rat induced periodontitis after given papaya seed extract. 
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INTRODUCTION  
Periodontitis is a chronic inflammatory 
disease triggered by bacteria that progressively 
damage the connective tissues and alveolar bones 
and is the most common cause of tooth loss 
experienced by adults1,2. According to Yoshida et 
al., tooth loss is one of the risk factors of cerebral 
stroke3. It is estimated that 40-90% of the global 
population suffer from periodontitis, therefore, it is 
an epidemic with the highest prevalence 
worldwide4. 
Thus far, antibiotic is used as a therapy of 
periodontitis in order to cope with the infection 
caused by the bacteria, however, the systemic use 
of antibiotic is quite disadvantaging due to the 
distribution toward other parts of the body that do 
not need it. Antibiotic can also create a resistance, 
change in the composition of the normal oral flora, 
vomiting, diarrhea, and tooth color change4,5. 
The alternatives to the antibiotic as a 
periodontitis therapy is constantly developed, one 
of them is the herbal materials from papaya. The 
potentials of papaya ethnobotanics have been 
known for a long time, including the steam of 
boiled papaya leaves used as a cure to toothache6,7. 
Apart from the leaves, papaya seed that is 
considered waste has components of polyphenols 
(phenolic acids and flavonoids) even more than the 
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edible part of papaya. Papaya seed also contains 
alkaloids, saponins, tannins, and phenols. The total 
antioxidant activities of papaya seed ethanol 
extract are as much as 912,77g GAE/g dry extract 
8,9,10. 
The periodontal tissues include the alveolar 
bones, which balance is maintained by the 
intercellular communication between osteoblasts 
and osteoclasts. In the case of pro-osteoblast 
expression less than the formulation of osteoclasts, 
there will be an increase in bone resorption. 
Therefore, the intercellular communication 
between osteoblasts and osteoclasts is imperative 
in maintaining the status of bone homeostasis11. 
Chen et al., stated that the administration of 
phenolic acids from blueberry plants can increase 
the osteoblasts differentiation and proliferation12. 
From the explanation above, it is proven that 
papaya seed is a waste despite containing 
potentials of anti-inflammation and antioxidant. To 
date, the influence of papaya seed extract to 
osteoblast cells of periodontitis rats has not been 
explored, therefore, research on papaya seeds 
related to the cure of periodontitis is required. This 
study is aimed to analyze the influence of papaya 
seed extract toward the number of rat’s osteoblast 
cells that are induced with periodontitis. The 
findings are expected to be beneficial as a reference 
to the development of papaya extract seed into an 
alternative therapy for periodontitis. 
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METHODOLOGY 
Materials 
LPS P. gingivalis, ligature wire 0,01”, papaya 
seed, aqua demineralisata, ethanol 70%, 
chloroform, formalin buffer 10%, fixation material, 
HE dye, an immunohistochemical kit of IL-1β rat. 
The instruments used are adjusted to the research 
steps. Generally, the equipment is in accordance 
with the standard of laboratory equipment, 
including cage, water bottle, cage shelves, husk, 
and digital scales. Disposable 1ml syringe, 
measuring pipette, micropipette. Blenders, digital 
scales, jars, stirring rods, funnels, stirrers, 
measuring cups, Erlenmeyer, napkins, filter paper, 
porcelain saucers, rotary evaporator/water bath, 
oven. Sonde, measuring pipette. Cotton, jars, work 
desks, slide-closed containers, cover glass, and 
microscopes. 
 
Methods 
The design of this study is an experimental 
laboratory with a research type of the posttest-
only control group design. In the experiment unit, 
it is chosen healthy Wistar strain male rats aged 2-
3 months, weighted 180-200 grams as many as 35 
rats divided into five groups (K, P1, P2, P3, P4). The 
Control Group (K) which is not induced with 
periodontitis and not given the extract, while the 
treatment groups (P1, P2, P3, P4) are induced with 
the LPS Phorphyromonas gingivalis (P.gingivalis) 
for 7 days and continued with an installment and 
followed by an installment of thin wire around the 
mandibular incisors shaped the number “8” for 7 
days. The group P1 is given food only without the 
extract, while the rest are given the extract within 
the dose of 200 mg / kgBB (P2), 300mg / kgBB 
(P3), and 400mg / kgBB (P4) per day. On the 30th 
day, the rats go through euthanasia and the 
mandibular bones are taken, then the transversal 
cut of the alveolar bones around the lower jaw 
incisors are processed for the staining of 
Hematoxylin-Eosin. All of the treatment to                 
the experimental animals have been approved        
by    the    Committee   of Ethics  of   Faculty                          
of Dentistry, Universitas Airlangga No. 
004/HRECC.FDOM/I/2017. 
 
Periodontitis induction 
The rats are induced with periodontitis by 
dropping the LPS P. gingivalis on the gingival sulcus 
around the buccal area of the central mandibular of 
the lower incisors about 5 μg in 0,05 ml PBS once a 
day  for  7  days11.   Furthermore,   on   the   8th   day,         
the induction is continued by using an 0.01” 
ligature wire hooked on the two mandibular 
incisors shaping the number eight for 7 days, 
modifying the research by Ionel et al., which used 
silk ligature.13 The indication of periodontitis is 
observed at the end of induction by looking at the 
reddish, swelling, attachment loss to the gingiva, 
and pocket depth. In order to acknowledge the 
depth of the pocket, it is measured the distance 
between the free gingival margin to the bottom of 
the pocket and the cementoenamel junction to the 
gutta-percha, if the pocket depth is between 1-2 
mm, then it is categorized as periodontitis14. 
 
Papaya Seed Extraction 
The papaya seed ethanol extract is made 
from the seed of ripe Carica papaya Linn, which 
color is dark brown. The seed is dried in the room 
temperature, kept safe from direct sun ray, then 
processed further into the extract in Materia 
Medika, Batu-Malang. The damp papaya seed is 
then washed using water twice. Furthermore, the 
papaya seed is aired in the room temperature for 4 
weeks and then blended to shrink the size. 500 
grams of the papaya seed powder is macerated 
with 70% alcohol solution for three days and then 
filtered using white cotton fabric and Buchner 
funnel. The filtration is then evaporated until 
reaching the optimum level of dryness on the 
temperature of 40°C until producing the thick 
extract that smells sweet and brown in a                 
Table I. Mean and Deviation Standard of Osteoblast Cells 
 
Group n Mean ±Standard deviation 
K 6 111 ± 28.27 
P1 7 152.3 ± 19.86 
P2 7 161.7 ±36.3 
P3 7 164.3 ± 55.77 
P4 7 175 ±19.94 
 
Table II.  The Result of Data Normality Test 
 
 Control P1 P2 P3 P4 
Osteoblasts (Sig.) .322 .995 .457 .994 .993 
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form of 24.0% solidity (w/w).  The extraction 
process is repeated four times and the solid 
powder produced is weighted afterward, kept on 
an airtight and waterproof container, and               
then inserted to a refrigerator in a temperature of 
4°C15. 
 
Extract administration 
The extract is given to the groups of P2, P3, 
and P4 for 15 days orally using a sonde started 
from the 15th day, once a day at 08.00 – 09.00 WIB. 
After given the papaya seed extract for 15 days, the 
rats have euthanasia with chloroform through 
inhalation. The rats’ mandibular bones are fixated 
with a solution of formalin buffer 10% to make it a 
paraffin block preparation. The tissues are 
decalcified by the solution of EDTA 10% for 30 
days within the room temperature and the solution 
is replaced daily. Furthermore, the area near the 
gingival sulcus is cut with a thickness of about 2-3 
mm and processed using the Automatic tissue tex 
processor for 90 minutes. Next, the tissues are 
processed further for the Hematoxylin-Eosin 
staining. 
 
Data Analysis 
The normality test is conducted to 
investigate whether the data that will be analyzed 
distribute normally or not. The normality test on 
the data as the result of the calculation of the 
average osteoblasts indicates that all the data 
distribute normally (p > 0.05) (Table II). 
The homogeneity test is conducted to 
acknowledge whether the data that will be 
analyzed are homogenous or not. The homogeneity 
test toward the data as the result of the average 
number of osteoblasts found Sig. 0.56. Based on the 
result, it can be seen that all data of average 
osteoblasts are homogenous data due to the value 
of p > 0.05, therefore it was then conducted a test 
of one-way ANOVA and acquired the result of Sig. 
0.029. According to the finding, it is acknowledged 
that the overall data of average osteoblasts on 
every control and treatment groups have 
meaningful differences, this is shown by the value 
of p < 0.05. 
 
RESULTS AND DISCUSSION 
The variable examined in this research is the 
osteoblast cells, which are the cell in a form of 
cuboid located in the bone surface. The data on the 
number of osteoblast cells is acquired by 
calculating the number of total cells observed in 
the 5 different fields of view (FoV) on the 
magnification of 1000x (Figure 1). 
The data of total osteoblast cells is obtained 
by calculating the number of total cells observed in 
the different 5 fields of view (FoV) with a 
magnification of 1000x. The formal data is 
tabulated and analyzed statistically with the help 
of a computer (SPSS program). The tabulation of 
data as the result of the calculation of the average 
number of osteoblasts and  its  deviation  standard 
can be mapped through the bar chart (Figure 2). 
According to the graphic above, it is known 
that the mean of osteoblasts found that the groups 
of extract within the dose of 400 mg/kgBB have the 
highest mean, which is 175. 
   
 
   
 
Figure 1. The depiction of osteoblast cells with Hematoxylin Eosin staining in one of the fields of view 
(yellow dot marks). 
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Periodontitis is a chronic inflammatory 
disease triggered by bacteria that progressively 
damage the connective tissues and alveolar bones. 
In this research, it is used an induction by dropping 
the LPS P. gingivalis on the gingival sulcus around 
the buccal area of the central mandibular of the 
lower incisors about 5 μg in 0,05 ml PBS once a day 
for 7 days16. P. Gingivalis is the main pathogen of 
periodontitis that is closely related to aggressive 
periodontitis or chronic periodontitis. 
Lipopolysaccharide (LPS) is a component of the 
gram-negative bacterial cell’s external membrane 
that has an important role in initiating the 
inflammative reaction by triggering the production 
of pro-inflammatory cytokines, such as the 
interleukin-1 b (IL-1b), IL-6, and IL-8 which later 
cause the alveolar bone resorption and damage the 
periodontal tissues.12,17 
After 7 days of induction using LPS P. 
gingivalis, there had been no condition of chronic 
periodontitis but gingivitis. Therefore, the 
induction is continued by using an 0.01” ligature 
wire hooked on the two mandibular incisors 
shaping the number eight for 7 days just like the 
research conducted by Ionel et al.,13.  The objective 
of using ligature wire is to increase the 
accumulation of bacteria in the gingiva that can 
trigger periodontitis. After 14 days of induction 
and acquiring the chronic periodontitis condition, 
the treatment groups are given the extract in 
accordance with the dose for the respective 
groups.  
The papaya seed ethanol extract used in this 
study are 200 mg/kgBB, 300 mg/kgBB, and 400 
mg/kgBB, referring to the research conducted by 
Amazu which stated that at the dose of 200 
mg/kgBB, there is an effect of anti-inflammation 
for the rats as experimental animals10. The three 
doses given are aimed to investigate the difference 
between each dose toward the osteoblasts. The 
giving of papaya seed extract per oral is conducted 
for 15 days starting from the 15th day after the 
periodontitis induction period is over. This aligns 
with the study conducted by Köse et al.,18. 
The variable examined in this research is the 
osteoblasts, which are the cell in a form of cuboid 
located in the bone surface. The observation of this 
variable is conducted on the 16th day after the 
papaya seed ethanol extract is given to treatment 
groups for 15 days. In the graphic (Figure 2), it is 
shown    an   increase   of   osteoblasts   mean   with 
the highest value in the group with the extract dose 
of 400mg/kgBB, only it has not shown a significant 
increase. This is proven by the result of the 
statistical test that indicates the absence of a 
significant difference in the osteoblasts mean 
between the groups without the extract and the 
groups with the extracts of all doses. Yet, there is a 
significant difference between the control group 
with all other periodontitis groups. It is different 
from the in vitro research finding that was 
conducted by Kato, wherein the LPS P. gingivalis 
hampers the differentiation of osteoblasts in the 
stem cells of the human periodontal ligament17. 
This research finding aligns with that of 
Srinivasan’s in which pro-inflammation cytokine, 
such as IL-1 β, does not only trigger bone 
resorption but also limit the formation of bone by 
hampering the coupling process and can trigger 
osteoblasts apoptosis and osteoblasts 
differentiation19. 
One of the pathogenesis in periodontitis is 
the production of reactive oxygen species (ROS) by 
PMN (polymorphonuclear) cells as a response 
toward the attack of pathogenic bacteria. The 
imbalance between the production of free radical 
and local antioxidant causes periodontal tissue 
damage and an increase in oxidative stress. The 
high ROS causes free radical homeostasis and 
disturbs oxidative stress. The food materials that 
 
 
Figure 2. Graphic of the mean and standard deviation of osteoblast cells 
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contain flavonoids can prevent the spread of 
inflammation to the whole body5,8,12. 
Cells need an adequate antioxidant to be 
able to prevent tissue damage caused by the 
excessive production of ROS, therefore, it needs 
additional antioxidant from external. The study 
conducted by Bansal et al. stated that the 
assumption of high antioxidant food can decrease 
the depth of periodontal pocket as much as third 
times compared to merely by the mechanical 
therapy of scaling and root planning. Observation 
of the   possibility   of   the presence of antioxidant  
in the healing     of   periodontitis  is recommended 
to  increase  the  assumption of nutrition with high 
antioxidant. Flavonoids can also restore alveolar 
bone density by preventing bone resorption5,8. 
Polyphenol that tends to be contained by 
food plant is a major group of the phytochemicals 
with a wide range of potentials in terms of 
prevention and cure of diseases, therefore, it has an 
ability to act as an anti-inflammation and 
antioxidant5. 
Osteoblasts influence the regulation of 
osteoclastogenesis through the regulation system 
of OPG/RANKL/RANK. OPG is known as an 
essential differentiation factor of the osteoclast. 
RANKL activates the osteoclastogenesis through 
its link to RANK, meanwhile, OPG can hamper the 
activation of osteoclasts and increase osteoclasts 
apoptosis. Among some polyphenols which 
working mechanism are proven through the 
system of OPG/RANKL/RANK is the isoflavone that 
eventually influences the relationship between 
osteoblasts and osteoclasts. The polyphenol effect 
toward osteoblasts predominantly uses pure 
molecule, however, individuals cannot consume 
polyphenol within isolate molecules but in a form 
of fruits and vegetables that are rich of 
polyphenols20,21. The polyphenols in the papaya 
seed ethanol extract in this study are not in the 
form of pure isolate and are unknown in terms of 
its active compound contents of phenolics, 
alkaloid, and flavonoids in it. 
In the dose analysis, it is acknowledged that 
there is an influence of the difference in doses of 
the papaya seed ethanol extract given to the 
osteoblasts mean. The higher the dose, the higher 
the responses of each variable will be, this 
indicates the pharmacology effects of the papaya 
seed ethanol extract. 
 
CONCLUSION 
According to the research findings, it can be 
concluded that the papaya seed ethanol extract has 
a role in the healing of periodontal tissue of 
periodontitis rats. This is indicated by the increase 
in the number of osteoblasts. The giving of the 
papaya seed ethanol extract in a couple of different 
doses gives different effects to the number of 
osteoblasts of the periodontitis rats. The higher the 
dose of the papaya seed ethanol extracts given, the 
higher the number of the osteoblasts will be. In this 
study, the true percentage of the active compound 
contents of phenolics, alkaloid, and flavonoids in 
the papaya seed ethanol extract is unknown, 
therefore, the working mechanism proposed is 
hypothetical, with some other possible factors that 
have a role in the healing of the anti-inflammatory 
tissues of the periodontitis rats. Regarding the fact 
that there are still many factors about the papaya 
seed ethanol extract that have not been much 
explored, including its application to a wider scope 
of periodontitis therapy, it is recommended to 
further research the papaya seed ethanol extract. 
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